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Figure 3. Shows the reservoir inside of the 
crystallization chambers. The maximum volume 
the reservoirs can hold is around 280 ul, this is 






The objective of this experiment was to develop a specific 
crystallization protocol for a new type of crystallization tray that 
allows for the crystals to be analyzed without transferring them to 
a second mounting apparatus: 
Focus Question: What protocol should be utilized in order to 
produce, store, and transport protein crystals that can be used 
for crystallography?
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Figure 2. Plastic crystallization pin 
with lysozyme crystals. 
Each variable was tested one at a time in order to investigate 
what protocol was best to allow for crystal formation and storage. 
Multiple trials were conducted for efficacy. 
The three variables that 
were tested to develop 
the protocol for this 
c ry s ta l l i za t ion t ray 
were, equilibration of 
the chamber prior to 
setting the drops taping 
chamber ports shut, and 
t h e v o l u m e o f 
crystallization solution 
in the reservoirs. 
Variables
1. Pick a variable associated with 
the focus question to test.  
2. Set up the tray for the specific 
test.  
3. Set protein crystallization 
drops. (eight drops of Lysozyme 
and eight drops Thaumatin) 
4. Place the tray in the 20 degrees 
celsius refrigerator.  
5. Check crystallization drops 
every 30 minutes and record 
observations. 
6. Check drops every 24 hours 
after the first 6 checks and 
record observations. 
Procedure
In researching and developing the procedure for the crystallization tray it was determined 
that to allow the crystals to develop and to keep the crystals from drying out it was 
essential to tape and cap both the top and sides of the crystallization chamber ports, 
equilibrate the chamber for at least 30 minutes prior to setting the crystal drops and to fill 
the reservoir with a around 280 ul of crystallization solution.
Figure 7.  Top shows dried out drops prior to 
crystal formation and bottom shows drops that 
did not dry out therefore crystal were able to 
form. Both used lysozyme protein. 
Applications
This protein crystallization protocol; can be 
used by other scientists in conjunction with 
automated technology which can set multiple 
drops at a time to get a larger sample size of 
protein crystals. In addition the crystallization 
trays can be sent to SLAC by collaborating 
scientist to get analyzed remotely. 
During the development 
of this protein crystallization 
protocol the main focus was 
on equalizing the conditions 
of the crystallization  
chamber prior to setting 
the crystallization drop by varying the amount 
of crystallization solution in the reservoir and 
different using different methods of taping 
and capping the chambers in order to prevent 
the drops from drying out. 
Figure 1. Lysozyme 
p ro te i n c r y s t a l s 
(left) and thaumatin 
p ro te i n c r y s t a l s 
(below) crystalized 
using a sitting drop 
crystallization tray.
Testing Approach
The final protocol that was developed 
included taping or capping both ports, 
equilibrating with the vial filled with 
around 280 ul of crystallization solution 
with all ports closed and the pin inserted 
for at least 30 minutes prior to setting the 
drops. One set drops can last for up to 2 
weeks if kept at 20 degrees celsius. 
Example: Below (red X) are 4 crystallization 
drops that started drying out after about 1 
hour of being set. The ports were not taped 
and the inside of the plate was not 
equilibrated prior to setting the drops and 
150 ul of crystallization solution was used 
in the reservoir. 
Figure 4. Above is a sideview of the shapeways acrylic crystallization tray with pins and caps removed; all 
ports are open. 
Figure 5. Above is a photograph of the shapeways 
acrylic crystallization tray used in the laboratory 
to develop this crystallization protocol. This is a 
top view of the tray with find pins inserted, side 
ports sealed with clear tape and top ports capped 
with plastic caps. 
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Figure 6. Above is a rendering of the shapeways 
acrylic crystallization tray used in the laboratory to 
develop this crystallization protocol. This is a top 
view of the tray with find pins inserted, side ports 
NOT sealed with clear tape and top ports NOT 
capped with plastic caps. 
Final Protocol
